The study aimed to assess the response of Graves Disease (GD) and Toxic MultiNodular Goiter (TMNG) to RAI-131 therapy within a follow up duration of 6 months -3 years. Methods: 200 patients with thyrotoxicosis were evaluated at Nuclear Medicine Unit , Cairo University during the period of January 2007 till March 2012.All patients (120 females and 80 males) were subjected to full history taking, clinical examination ,lab tests (FT3, FT4,TSH and thyroid antibodies), neck ultrasound, thyroid scan with Tc-99m pertechnetate. Thyroid gland uptake was estimated for all cases. Different doses were given to all patients with 3 years follow up guided by T3,T4 and TSH Results. The current study population included 100 patients of GD (group1) and 100 patients of TMNG (group2), Mean age in group1 was 33±9.8 while mean age in group 2 was 42±11.78 , with significant difference between age and prevalence of each type of thyrotoxicosis (P< 0.001). In group 1, 40 patients received 12 mCi of RAI-131, while 35 patients received 15 mCi. Both of them showed clinico-laboratory evidence of euothyroid state, where as the rest of this group (25 patients) received 20 mCi after which most of them developed hypothyroidism. On the other hand, group 2, it was divided into 35 patients received 20 mCi, 45 patients received 25 mCi & the remaining 20 patients received 29 mCi. The former two sub groups showed predominance of euothyroid state on follow up, while those received 29 mCi, 8 of them developed hypothyroidism. As regard number of doses, only 16 out of the 200 patients received repeated doses of RAI-131, while the rest received single dose of RAI-131. There was significant high incidence of hypothyroidism among patients received large doses of I-131 ranging 25 -29 mCi compared to those received small doses ranging from 12 to 15 mCi, with P-value (0.05). Conclusion: RAI-131 has a very important role in treating both GD and TMNG. Different doses of RAI-131 has different impact on the thyroid gland function. Hypothyroidism is a common outcome after high dose of RAI-131 treatment.
INTRODUCTION:
Thyrotoxicosis is the hyper metabolic condition associated with elevated levels of thyroxin (FT4) & free triiodothyronine (FT3). The most common cause of thyrotoxicosis is Graves' disease (50-60%)
. Women have a higher reported incidence of Graves' disease than men, with a female to male incidence ratio of approximately 7:1 to 10:1
. Graves' disease is an autoimmune disease caused by an activating autoantibody that targets the TSH receptor . Toxic Multi-nodular Goiter (TMNG), also known as Plummer's disease, is a condition in which the thyroid gland contains multiple nodules that are hyper-functioning causing an over-production of thyroid hormones . TMNG usually presents in individuals older than 50 years of age who have had a long previous history of multi-nodular goiter [5] . Serum Hormonal Level is diagnostic findings show that 95% of patients with hyperthyroidism have a combination of suppressed serum TSH levels of <0.05 mIU/L and an elevated serum free T 4 level [6] .The measurement of Thyroidstimulating hormone receptor antibodies (TRAb) may occasionally be helpful in the diagnosis and management of Graves' disease [7] .Thyroid scintigraphy usually performed with technetium-99m pertechnetate or radioiodine .The thyroid radioactive iodine uptake test with scanning is a key diagnostic tool in the evaluation of hyperthyroidism [11, 12] . Thyroid sonography may be useful in identifying thyroid nodules that may not be readily apparent on examination [13] . . When a patient is not rendered euothyroid or hypothyroid, a second treatment is advised. Some authors advise a second treatment after 3 months, some prefer a delay of 6 months or more because a proportion of patients respond later [17] . The aim of the study is assessment the response of Graves disease (GD) and toxic multi-nodular goiter (TNG) to RAI-131 therapy within a follow up duration of 3 years.
Treatment of thyrotoxicosis includes

PATIENTS & METHODS:
The study population included 200 cases with thyrotoxicosis seen at Nuclear Medicine Unit (NEMROCK), Cairo University during the period of January 2007 till March 2012 for RAI-131 therapy after failure of either medical or surgical treatment. All patients were followed for 6 months -3 years after RAI-131 therapy till March 2012.The study included 120 females and 80 males patients with Primary and secondary types of thyrotoxicosis with different age groups above 18 years. They were subjected to history taking Including age, sex, symptoms, duration of illness, type and response to previous treatment. Pre swellings. Thyroid scan with technetium-99m pertechnetate (Tc 99m): The patients were imaged in a supine position with neck extension on anterior view using gamma camera fitted with low energy high resolution parallel-hole collimator, with the window at+_15% centered on 140 Kev in a 128x128 matrix for 500,000 count per view, to evaluate gland size, and nodules . Quantitative evaluation of thyroid uptake based on images of the gland and syringe counts before and after tracer injection. Thyroid uptake with Tc 99m was estimated for all cases with normal reference range = (0.5-4) %. Different doses of RAI-131 therapy (12-29mCi) were given to all patients with 3 years follow up guided by FT3, FT4, and TSH levels 3, 6 months after treatment then every year till patient becomes euothyroid. Successful treatment was considered when the patient turned euothyroid or hypothyroid. 
RESULTS:
This study included 200 patients, that were clinically & radio-laboratory categorized into two groups; Group 1: includes 100 patient diagnosed as GD, while Group 2 includes the other 100 patients that were diagnosed as TMNG. Both groups show statistically significant difference as regard the age with P-value ˂ 0.001, where mean age was 33+/-9.79 years in group 1, while it was 42+/-11.78 years in group 2. The same significant difference was illustrated on the basis of prevalence in both sexes, where GD was more common among females (66%), while TMNG was more common among males (65%).
Concerning symptoms of toxicity, we noticed that palpitation, tachycardia, loss of weight tremors nervousness, heat intolerance, exophthalmus, & neck swelling were common among both groups, however loss of weight & neck swelling were the most common among GD patients, while palpitation & dyspnea were the most common among TMNG.
With respect to severity of thyrotoxicosis, and by using normal reference range for serum TSH from 0.5 to 5 mIU/L, 68% of GD patients were localized in first stage (0.01-0.05) "Severely suppressed TSH", while 49% of TMNG patients were localized in second stage (0.06-0.1) "Moderately suppressed TSH" (Table 1 ).
In an attempt to explore the relationship between different values of RAI-131 doses (that were administered only once in 92% of patients) and outcome response (on basis of 3 years follow up), we found out that in group 1; when administered doses about 12 or 15 mCi, euothyroid state is more likely as shown in 41/75 patients, while with administering a dose equals to 20mCi the hypothyroid state is the most predicted outcome as shown in 22/25 patients with statistical significance of P<0.001 (Table 2) .
On the other hand in patients with TMNG (group 2), administering a dose about 25 or 29 mCi is commonly associated with euothyroid outcome as shown in 32/65 patients with statistical significance of Pvalue 0.04 & 0.03 respectively ( Table 3) .
As expected there was a strong relationship between the amount of administered RAI-131 & the onset of hypothyroidism, as shown in our study 32 % of our population (64 patients) turned hypothyroid on follow up and after administration of RAI-131. 7/40 of patients who received 12 mCi & 6/35 of those who received 15 mCi. All of these patients were diagnosed as GD. Meanwhile hypothyroidism was also noticed in 9/45 patients that received 25 mCi & 8/20 of patients that received 29 mCi. Both of which were TMNG (Table  4) . 
DISCUSSION:
Thyrotoxicosis is a common endocrine disease. The essential goal in its management is to reduce the hypersecreation of thyroid hormones. RAI-131 is considered to be the treatment of choice for most patients [18] . The current study included 200 patients, 100 of GD (group 1) and 100 of TMNG (group 2). Group 1 mean age was 33 +/-9.79 years , while secondary type mean age was 42+/-11.78 years. There was high significant difference between age and prevalence of each type of thyrotoxicosis ( (P-value <0.001) Also, Zimmerman, demonstrated that the peak age-specific incidence of Graves' disease was between 20 and 49 years. . Women were affected two to eight times more than men across the age range. Recent further analysis suggested that the incidence of thyrotoxicosis was increasing in women but not in men between 1997 and 2001 [20] . Our study population was 120 female and 80 male patients; GD is more between females (66%) while TMNG is more common among males (65%). On the contrary to our results, Basaria and Salvatori, reported that, toxic nodular goiter occurs more commonly in women than men
[21]. Similar to our results, women have a higher reported incidence of Graves' disease than men, with a female to male incidence ratio of approximately 7:1 to 10:1 as confirmed by Nayak and hodak [2] .
In our study, Pre RAI-131 medical treatment was given to 162/200 patients at a median dose of 30mg/day for a median period of 12 months. Patients who received medical treatment were (90%) in primary type and (72%) in secondary type. We found that medical treatment has no effect on the final result of iodine therapy, as all patients who were on anti-thyroid medications stopped treatment 5 days before Iodine therapy. Concerning surgery, 76% of TMNG and 4% of GD patients of our study were underwent thyroidectomy either as a first or a second line of treatment. Some surgeons promote thyroidectomy as the treatment of choice for Graves' disease . Lal, et al, reported thyroidectomy in 103 patients during the period of 1991-2002 for whom the indications were patient preference (26%), cold nodule (24%), eye symptoms (20%), large goiter size (18%), allergy to anti-thyroid medications (15%), and young age (14%) [25] . Different dose values of radioactive iodine has different impact on the thyroid gland function. In our study, patients with GD received different doses based on gland size and serum thyroid hormonal profile, doses ranged from 12 mCi to 20 mCi .We reported that there were significant difference between the response to radioactive iodine dose equal to 12, 15mCi toward the euothyroid variant, while the statistical significant difference of the response to iodine dose equal to 20mCi was towards the hypothyroid variant. Mazzaferri, et al, in their study on 813 GD patients, divided them into two groups. The first group received (5 mCi), and the second group received (10 mCi). At the end of their study period, the first group had an incidence of hypothyroidism of 41.3%, and the second group had an incidence of 60.8 %. [26] In our study, 35 patients of TMNG received RAI dose equal 20mCi, 45 patients received 25mCi, 20 patients received 29mCi. Higher doses in the multinodular goiter showed significant difference only in the 25 & 29 mCi range towards the euothyroid response.
Similar to our result, Giovanella, et al, reported that (20 mCi) of iodine-131 administered to 146 patients of toxic nodular goiter; 92% became euothyroid within 3 months, and 97% became euothyroid at 1 year. 3% became clinically or biochemically hypothyroid [27] .
Out of 200 patients of the study population, 184 patients (92%) received one dose of radio-active iodine treatment, while only 16 patients (8%) received repeated doses after which they turned either euothyroid or hypothyroid.
Hypothyroidism is inevitable consequence of the treatment of hyperthyroidism with RAI even in low doses .Its occurrence in the first year is related to the dose, while the subsequent occurrence is due to a combination of radiation-mediated injury and underlying autoimmunity [28] .
In our study, we observed that the higher the dose of RAI-131 the earlier the onset of hypothyroidism. Forty patients (20%) of all cases treated with RAI became hypothyroid after one year, 64 patients (32%) turned hypothyroid after 3 years of treatment on further follow up investigations. Similar results was reported by Howarth, et al, who compared low radiation doses to the thyroid trying to minimize the number of patients requiring thyroid hormone replacement after I 131 therapy. Euo-thyroidism was achieved in 46% of the patients and 47% were rendered hypothyroid at the final followup 3 years [29] Also, Ahmed, et al, reported that the cumulative incidence of hypothyroidism following RAI treatment was 38.2% after 6 months. The incidence increased to 55.8% after 1 year and to 86.1% at 10 years [30] .
CONCULUSION:
Radio-active iodine is safe, effective in both types of thyrotoxicosis, its effect appears shortly after the first dose and very small percent need a second dose. Single high dose of radioactive iodine is better to avoid the risk of re-exposure to repeated doses. Different doses of RAI-131 has different impact on the thyroid gland function. Hypothyroidism is a common outcome after radio-active iodine treatment that should be considered. Hypothyroidism should be diagnosed clinically and biochemically and thyroxin replacement therapy should be started once the diagnosis is confirmed.
